Ciodel. The geometry consid'ered is schemiatically illustrated in fig. la . A sample of n-type gallium arsenide is assumed to oscillate in the LSA mode (self-oscillating or externally pumped) with the bias field in the y-direction. Tne pump field is assumaed to be uniform across the whole sample and to impart to the sample a time-varying small-signal conductivity in the ydirection.
The injected electromaagnetic signal-wave is assumed to travel in the z-direction with the electric field in the y-direction. The amaplitude of the signal-wave is assuLmed to be much smaller than the pump amplitude, so that the sample properties miay be derived from the purmp field alone.
The problem is assumed to be one-dimensional, i. Results. The results to be reported here corresponds to Z and Z both equal to the characteristic impedance of the lossless transmission-line obtainled for G(t) = 0. A sinusoidal driving voltage is applied to the input of the line for t u 0, with the initial condition that the voltage is zero at all mesh points for t < 0.
The parameters used in the computations are: E = dc bias field E0 = LISA oscillation amplitude (pump "amplitude) n? = concentration of donor atomas (assumed homogeneous) f = LSA oscillation frequency (purmp frequencyr) f2 = signal frequency S = initial phase of sizgnal voltage Q = sample length in the direction of signal-wave propagation.
Fi'g. 2 shows the first three cycles of the computed output waveform (lower frame). The amplituae 1 corresponds to 0 dB gain. The paraweters are given in the figure caption. The upper frame slhows the corresponding electric field across the sample (pump field) and the middle framNe shows the corresponaing differential -mobility. The waveform is stationary al3rea-dy from thne second cycle. is approximately eq;al to w C.
The variation of gain with the phase of the injected signal relative to the phase of the pump field has been computed for f = 16 GHz, f = 32 GHz and f = 64 G-Hz. Tihe variation is only marked at the lower signal frequenciess For a sample length of 1.325 mm = (1/8)x and n/f = 5x104s/cm3 the gain at f = 16 GHz varies between 2.6 dB and 1.3 d63 forp-rr/2 7 </2, whereas the gain variation at f = 32 GHz is between 1.4 dB and 1.0 6B. At fs = 64 GHz the gain is indepenaent of fs and equal to 1.0 d3. Therefore it is suggested that a practical amplifier based on the timevarying small-signal conductivity exhibited by an LSA oscillator should consists of a number of properly phased LSA oscillators in series, or be based on multiple reflections in the pumped sanple when placed in a cavity of proper dimensions. These possibilities will be further investigated.
By loading the sample with a resonant circuit tuned to one of the sideband frequencies, a converter is obtained. The conversion properties of the LSA oscillator will be further investigated as well.
The proposed amplifier is not subject to tranlsit-time limitations, so it may be possible to design practical am1plifi.ers for use at high millimetre-wave frequencies. Tne maximum bandwidth is equal to the LSA oscillation frequency.
In the present theory space-charrge effects have been neglected. It mnay be a requirement for experimental verification that high quality gallium arsenide with a flat doping profile is available. 
